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ABSTRACT
L eaf, stem and pod d iseases  caused by C, s o j ln a , C. c a s s i lc o la  and 
D. phaseolorum have co n trib u ted  to  th e  reduced y ie ld s  o f  soybeans In 
L ouisiana, A pplications o f fung ic ides benomyl, fe n t in  hydroxide and 
th iabendazole  app lied  a t  flow ering  to  ea rly  pod s e t ,  flow ering to  
e a r ly  pod s e t  and 14- days l a t e r ,  f u l ly  extended pods and 14 days 
l a t e r  and f u l ly  extended pods follow ed by 2 a d d itio n a l a p p lic a tio n s  
14 days a p a r t  increased  y ie ld s  s ig n if ic a n t ly .  No d iffe re n c e s  in  y ie ld s  
occurred  among these  tim ing  trea tm en ts , however.
Y ields o f the  Dare and C urtis  soybean v a r ie t ie s  were s ig n if ic a n t ly  
reduced when p la n ts  were inocu lated  w ith D. phaseolorum. C. so j ln a  and 
5* c a s s i lc o la  in  com bination. In o cu la tio n  with D. phaseolorum alone 
reduced the y ie ld s  o f Dare but not C u rtis , In d iv id u a l in o cu la tio n  o f 
C, so jln a  and C. c a s s i lc o la  d id  not reduce the y ie ld s  o f e i th e r  v a rie ty  
s ig n i f ic a n t ly .
A pplica tion  o f  benomyl every 14 days during  the  growing season 
delayed th e  h arvest d a te s  o f Dare, C u rtis , Bragg and Coker Hampton 
266a a s  long as 14 days. One, two o r th ree  a p p lic a tio n s  o f benoayl, 
f e n t in  hydroxide o r th iabendazole delayed the  h a rv est o f  Dare and 
C u rtis  4-5 days.
Dare and Davis v a r ie t ie s  matured 5 days e a r l i e r  when Inoculated  
w ith th e  combination o f  D, phaseolorum. C, so jln a  and C, c a s s i lc o la .
Y ield d iffe ren c e s  between benomyl trea tm en ts and the co n tro ls  and 
between fungus in o cu la tio n s  and c o n tro ls  were a t t r ib u te d  to  seed 
weight and number, Benomyl Increased the  average seed weight In  a l l
v i i
v a r ie t i e s  while Inocu la tion  with fungi caused a  decrease . The number 
o f  seed was g en era lly  increased  by benoayl and decreased by fung i, 
F ie ld  observations o f  X. ph aseo li v a r . so .iensis developing on the  
r e s i s t a n t  comnerical v a r ie t ie s  Lee, Lee 68, Lee 7k and Mack were 
confirmed in  greenhouse assays. V aria tions were found in  the  r e s i s t ­
ance o f Lee 68 and Lee 7k but not in  the  o th er two v a r ie t ie s  which 
c a rry  the  same gene fo r  r e s is ta n c e . Pustule development was re ta rd ed  
by th e  lack  o f l ig h t  in  both su scep tib le  and r e s i s ta n t  p la n ts .
v i i i
I .  THE EFFECT OF FUNGUS CONTROL ON THE YIELDS 
OF LOUISIANA SOYBEAN VARIETIES
1
2INTRODUCTION
S evera l d ise a se s  occur n a tu ra lly  on su sce p tib le  soybean v a r ie t ie s  
In  th e  S ou theaste rn  U nited S ta te s .  C ontro l o f these  d ise a se s  to  d a te  
has been through th e  development of g e n e tic a lly  r e s i s t a n t  v a r ie t ie s  
an d /o r c u l tu r a l  p ra c t ic e s  (2 . ? ) ,  L i t t l e  e f f o r t  has been d ire c te d  
to  d isease  c o n tro l by o th e r  means such a s  th e  use o f chealcalB .
F ie ld  o b se rv a tio n s o f c o a a e rlc a lly  grown v a r ie t ie s  In  Louisiana 
rev ea led  th a t  c e r ta in  pathogenic fungi were c o n s is te n tly  a sso c ia te d  
w ith d iseased  soybean p la n ts .  T heir p resence appeared to  be o f such 
magnitude th a t  they could possib ly  reduce y ie ld s .  Four o f  th ese  fu n g i, 
based on t h e i r  frequency o f occurrence, were se le c te d  f o r  study .
S e p to rla  g ly c in es Hennl was coaaonly found and although n o t considered  
Im portant In  L ou isiana, re a d ily  In fec ted  la rg e  p la n ts  du ring  th e  growing 
season under proper environm ental c o n d itio n s . Cercospora s o jln a  Kara 
(frogeye le a f  sp o t) was o ften  observed on c e r ta in  r e s i s t a n t  v a r ie t ie s  
and sev e re ly  a ffe c te d  su sc e p tib le  ones, Corynespora c a s s i lc o la  (Burk.
A C u rt.)  Wei, ( ta r g e t  sp o t)  developed to  some e x ten t on most v a r ie t ie s  
and o ccasio n a lly  becameb very severe , D laporthe phaseolorum (Che. & 
E l l . )  Sacc. v a r . so jae  Lehman Wehm. (pod and stem b l ig h t)  occurred on 
a l l  v a r ie t ie s  c u rre n tly  grown in  L ouisiana.
These observa tions i n i t i a t e d  the re se a rc h  repo rted  in  t h i s  p ap er.
The o b je c tiv e s  were to  determ ine the  e f f e c t  of se lec te d  fung i on th e  
y ie ld s  o f  a r t i f i c i a l l y  Inocu la ted  soybean v a r ie t ie s  and to  study th e  
in fluence  on y ie ld s  o f th e  same v a r ie t ie s  by the a p p lic a t io n  of 
fu n g ic id es .
3REVIEW CF LITERATURE
S. g lycines appears ea rly  In  the  growing season on the  lower leaves 
o f young soybean p lan t a s  angu lar, reddish-brown le s io n s  (2 , 7 ) .
Heavily in fe c te d  leaves become c h lo ro tic  and drop o f f .  Examples of 
y ie ld  lo ss  due to  t h i s  pathogen were not found.
C. soJlna  development i s  h igh ly  favored by warm humid co n d itio n s.
The fungus i s  p rim arily  a  f o l ia r  pathogen which causes a  gray o r l ig h t  
tan  le s io n  th a t  can Induce d e fo lia t io n  on heav ily  in fec ted  p la n ts . Host 
re s is ta n c e  used in  cu rren t commerlcal v a r ie tie s  has been determined to  
be due to  two separa te  un re la ted  dominate genes fo r  two rac es  of frogeye 
( l ,  18, 1 9 ). A to ta l  o f four races has been described  by Ross (20) who 
described  C. so jln a  a s  "an extrem ely variab le  pathogen" and suggested 
th a t  I t  nay even tually  become a major problem once again . Frogeye, In  
a  comparslon o f c lo se ly  re la te d  r e s i s ta n t  and su scep tib le  l in e s ,  reduced 
y ie ld  by 17 and 21^  fo r  2 years o f a  3 year study ( l 6 ) .
G. c a s s i lc o la  development on soybean Is  a lso  favored by warn moist 
environments and can d e fo lia te  su scep tib le  v a r ie t ie s  (2 , 11 ). Two 
d is t in c t  physio log ica l types of th e  fungus have been described  in  which 
v a r ie t ie s  o f soybean reac ted  d if f e re n t ly  to  each (17, 22, 2 3 ). One type 
In c ite s  sm all red  to  reddish-brown les io n s  which enlarge to  3 mm with 
b righ t-yellow  halos on leaves and in fe c ts  the stem and p e tio le  (23) .
The o ther type causes s im ila r  le s io n s  which do not enlarge and does not 
normally in fe c t  the stem and p e t io le ,
Reports th a t  C. c a s s i lc o la  a c ts  a s  a  s o i l  borne pathogen in fe c tin g  
ro o ts  o f soybean have brought suggestions th a t  a  th ird  race  e x is ts  o r a
d if fe re n t sp ec ie s  I s  Involved (5* 21, 23).
An estim ate  on the  red u c tio n  of y ie ld  by C. casB llco la  was made by 
Hartwig ba ised  on n a tu ra l In fec tio n  fo r  10 years In  M ississipp i (11).
He concluded t h a t ,  in  years with heavy r a i n f a l l ,  lo sses ranged from 18-  
32# on su sce p tib le  experim ental l in e s .  In a s in g le  year th e  y ie ld  o f 
29 su scep tib le  l in e s  a t  one lo ca tio n  with severe  In fec tio n  was reduoed 
by 13.3 bu per acre (32#) below the same l in e s  grown a t  another lo c a tio n  
with a mild in fe c tio n .
D, phaseolorum is  commonly considered a s  causing a  seed d isease .
Most damage i s  to  the mature seeds and re p o rts  o f pod and stem b lig h t 
being d e trim en ta l to  seed q u a lity  a re  common (3 , 8 , 12, 2 6 ), The manner 
and time o f in fe c tio n  i s  u n c le a r. F ru itin g  bodies a re  commonly found on 
mature p la n ts  and with delayed harvest seed damage in c re a ses . A s in g le  
rep o rt o f th e  pathogen a c tiv e ly  Invading soybean p lan ts  causing le s io n s  
and bllg jhting was found (25 ). However, D. phaseolorum i s  reported  to  
have been is o la te d  sev e ra l t in e s  from liv e  p la n ts  throughout the growing 
seasons (1 5 ).
5MATERIA IS AND METHCDS
Fungicide T ests
V arie tie s  Dare, Bragg and C u rtis  Mere p lan ted  May l6 ,  1973, in  48 
inch rows a t  the Louisiana S ta te  U niversity  Experiment S ta tio n , Burden 
Far* , Baton Rouge, L ouisiana. They were divided in to  com pletely 
randomised p lo ts  four rows wide with 2 f e e t  a lle y s  and 23 f e e t  long.
Hie seed from th e  two cen ter rows were harvested  and weighed. The s o i l  
type a t  t h i s  farm was C liv ie r  s i l t  loam.
Fungicide a p p lica tio n s  were made on the  fo u r rows with a  hand 
sp rayer which had been adapted to  spray under a constant pressure  of 
40 p e l by the use o f compressed CO,,. One a p p lic a tio n  was made when th e  
soybean pods had become fu l ly  extended and before th e  seeds had begun 
to  sw e ll. A second a p p lica tio n  was made 14 days l a t e r ,
Benoayl (m ethyl-l-(butylcarbam oyl)-2-benzim idazolecarbam ate, Benlate 
5098 UP) a t  ra te s  0.125# 0,2.50 and 0,500 pound per acre  and fe n tin  
hydroxide ( tr ip h e n y lt ln  hydroxide, Duter 50Jf WP) a t  r a te s  o f 0.250 and 
0.500 pound per acre  were app lied  as trea tm en ts to  the v a r ie t ie s  Dare, 
C u rtis  and Bragg. A pplication da tes were Ju ly  30 and August 13 fo r  Dare, 
August 20 and September 3 fo r  C u rtis  and August 21 and September 4 fo r  
Bragg.
Benomyl a t  r a te s  o f 0.250 and 0,500 pound per acre  with app rop ria te  
co n tro ls  were app lied  to  Davis near C heneyvllle, Louisiana and to  the 
v a r ie ty  Bragg near Morrow, Louisiana. A pplication  d a tes  on both v a r ie ­
t i e s  were September 4  and 17.
V a rie tie s  Dare and C u rtis  were p lanted  May 17, 1974 In  p lo ts  th ree
rows wide, 20 f e e t  long with 2 f e e t  a l l e y s .  Two a d ja ce n t rows o f  p la n ts  
In  each p lo t  were sprayed, th e  th i r d  served a s  a guard row between 
p lo ts .
Treatm ents and v a r ie t ie s  were In  a  randomized complete b lock design  
w ith  a  7x4 f a c to r a l  arrangem ent. In  a d d itio n  to  th e  u n trea te d  c o n tro ls , 
tre a tm e n ts  were benomyl a t  th e  r a te s  0,250  and 0,500  pound p e r a c re ,  
f e n t in  hydroxide a t  0,500  pound p e r  a c re ,  maneb (manganese e thy lene  b is  
d lth lo c a rb a a a te  16% and 62# , D ithane M-45 80#  WP) a t  1 .6  pounds per 
a c r e ,  th iabendazole (2 - (4 - th la z o ly l)  benzlm ldazole, M erteet 140-F, 
42.28# flow able) a t  0,250 pound per ac re  and c h lo ro th a lo n il  ( t e t r a -  
c h o ro ls o p h th a lo n ltr lle , Bravo 6F 54# flow able) a t  1.135 pounds p e r  a c re . 
Timing o f  a p p lic a tio n s  were aB fo llow si A. flow ering  to  e a r ly  pod 
s e t )  B. flow ering  to  pod s e t  w ith a  second a p p lic a tio n  2 weeks l a t e r j  
C, pods f u l ly  extended with a second a p p lic a tio n  2 weeks l a t e r t  D. 
pods f u l ly  extended with a  second a p p lic a tio n  a t  2 weeks and a t h i r d  
a p p lic a tio n  2 weeks a f t e r  t h a t .
Fungicides were ap p lied  under a  co n stan t p ressu re  o f  40 pe l w ith a 
sp ray  boom equipped w ith two s e ts  o f spray  nozzles co n ta in in g  Not 6 
T -Je t t i p s  24 inches a p a r t  on 46 inch c e n te rs . A pp lica tions were made 
ho ld ing  th e  nozzles approxim ately 1 fo o t above the  p lo ts  w hile walking 
a t  a  constan t speed so th a t  the  m a te r ia ls  were a p p lied  a t  the  r a t e  o f 
20 g a llo n s  per a c re .
Fungus In o cu la tio n  T ests
In  experim ents th a t  were designed to  determ ine y ie ld  lo s s  due to  
fungus in fe c tio n , v a r ie t ie s  Dare, C u r t is ,  Bragg and Coker Hampton 266a
were assayed in  1973 t e s t s  and Dare and C u rtis  in  1974, These v a r ie t ie s  
se re  a lso  p lan ted  a t  the  Burden Farm in  four ro e  p lo ts  p rev iously  
described  fo r  both y e a rs . Weeds were co n tro lled  by c u lt iv a tio n  only.
The trea tm en ts in  1973 were» A, un trea ted  p la n ts  (c o n tro ls ) !  £ . 
benoayl ap p lied  to  p la n ts  a t  the  r a te  o f 0.500  pound per ac re  (chemical 
co n tro l))  C. I so la te s  o f S . g ly c in es . C. so.ilna and C, c a s s i lc o la  
app lied  to  p lants*  In d iv id u a lly  and in  a  combination of a l l  th re e .  The 
same concen tra tion  of conld la  and m ycelial fragm ents o f an Is o la te  
were app lied  in  the  s in g le  funguB inoculum as in  the  combination t r e a t ­
ment, Fungal trea tm en ts used in  1974 were with C. so .ilna. C. c a s s ilc o la  
and X>, phaseolorum. C ontro ls in  1974 were s im ila r  to  those used in  
1973* I s o la te s  were obtained from th e  fo llow ing lo ca tio n s  1 Baton Rouge* 
Louisiana -  S . g ly c in es . C. so.ilna. C. c a s s i lc o la  and D. phaseolorum >
S t ,  Joseph, Louisiana -  C. so.ilna. C, c a s s i lc o la  and D. phaseolorum 1 
Crowley* Louisiana -  C. so .11 imh Clinton* Louisiana -  S . g ly c in e s .
The standard  method was used to  cu ltu re  these  fu n g i. Soybean t is s u e  
was surface  s t e r i l i s e d  in  \% sodium hypochlorlde fo r  5 min placed on 
conm erlcally prepared po ta to  dextrose agar (FDA)* the hyphal t ip s  of 
mycelium th a t  grew from the  t is s u e  were tra n s fe re d  to  a ^ r  s la n ts  and 
subcultured  u n t i l  f re e  o f contam ination.
C ultu res used fo r  in ocu la tion  were grown on FDA a t  room tem peratures 
fo r  14-18 days before u se . Those used in  1973 were exposed to  10 h rs 
a r t l f i c a l  l ig h t  while those used in  1974 were grown under contlnous 
a r t l f i c a l  l i g h t .
I s o la te s  o f each genus were grown sep ara te ly  in  9 cm p e t r l  d ish es . 
Inoculum was prepared by homogenising the  agar in  which the  fungus was
growing. The homogenate was s tra in e d  through two la y e rs  o f $0 grade 
cheeseclo th  and mixed to  a  uniform consistency . The inoculum was then  
d iv ided  to  give an equal q u an tity  o f each pathogen in  a l l  trea tm en ts . 
F if te e n  p e t r l  d ishes o f each fungus species were used in  the  in o cu la tio n  
o f  each v a r ie ty .
Treatm ents were app lied  with 2 ga llon  hand sp ray ers . The inoculum 
was d ilu te d  with enough ta p  water to  give good coverage of the  e n ti r e  
p la n t riien app lied  under the  f o l i a r  canopy. Benoayl was app lied  In  the  
same manner a s  were th e  fu n g i. In  1973 fungicide and Inoculum t r e a t ­
ments were app lied  to  a l l  four v a r ie t ie s  May 21, June 6 and 22, July 
3 and 18, August 6 and 22 and September 7, C u r tis , Bragg and Coker 
Hampton 266a  were tr e a te d  September 20 and October 4 , In  197** a p p li­
c a tio n s  were made Ju ly  8 , 17 and 29, August 8 and 20, September k  and 
18 (C u rtis  o n ly ). In  the  September 18 in o cu la tio n  only the  D, phaaeo- 
lorum trea tm ent was app lied  to  Dare, C u rtis  received  an a d d itio n a l 
a p p lic a tio n  October 2.
P la n ts  were ra te d  v isu a lly  w ith a  sc a le  of 0 to  5 fo r  the  amounts
o f d isease  development on p lan t p a r ts t  0 . no d isease  to  tra c e  amounts
o f  le s s  than  1# | 1 . 1 to  20#* 2 . 21 to  40#i 3. M to  60#* k ,  6l
to  80#| 5* 81 100#  of p lan t p a r ts  in fe c te d .
P lan ts were hand c u t, th reshed  and weighed as soon a s  they became 
mature and were s u f f ic ie n t ly  d ry . Seed w elgrt was ad ju sted  to  13# 
m oistu re .
Y ield d iffe ren c e s  were separa ted  in to  the  components seed w elg it 
and number. Six determ inations o f  weight per 100 seed were made. The 
average o f  these  was used to  c a lc u la te  the  weight per 1000 seed . The
number o f seed was estim ated  by d iv id in g  the  trea tm en t y ie ld  by the  
seed weight.
Overwintering o f Fungi on Soybean Debris
E ffo rts  were made to  determine what fungi overw intered on soybean 
d e b ris . Debris from 28 commerlcal f ie ld s  in  South and S ou thcen tra l 
Louisiana and from known commerlcal v a r ie t ie s  a t  th e  Burden farm was 
c o lle c te d  during  the  second and th ird  weeks o f March 1972 and 1973*
H its  m a te ria l was surface  s t e r i l i s e d  5 s in  in  a  \% so lu tio n  of sodium 
hypochloride then  placed on s t e r i l e  m oist f i l t e r  papers In  p e t r i  d ishes 
to  allow  the  fung i to  su rface  and sp o ru la te .
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RESULTS
F ield  A pplication o f F ungicides. Bates and Tlalng
Benonyl and f e n t in  hydroxide ap p lied  a t  d i f f e r e n t  r a te s  in  1973 
Increased soybean y ie ld s  over th a t  o f un trea ted  co n tro ls  (Table l ) .
The re sp ec tiv e  y ie ld  Increases f ro a  the  0,125, 0,250 and 0.500 
pound r a t e s  o f benomyl In  the  v a r ie t ie s  a re  as fo llow s1 2 ,98, 5*18 
and 12.28 bu per acre  in  Dare, 8 .97 , 12.97 and 15*97 bu per acre  In  
C u rtis  and 2 .38 , 0.11 and 11.26 bu per acre  in  Bragg. Y ield In creases 
obtained w ith 0.250 and 0.500  pound per acre  a p p lic a tio n s  o f f e n tin  
hydroxide were 5*25 and 7.85 bu per acre  In  Dare, 8.32 and 7.6U bu per 
acre  In  C u rtis  and 3 .28 and 1.48 bu per acre  In Bragg, The in c reases 
obtained In  Dare were not s t a t i s t i c a l l y  s ig n if ic a n t  id ille  a l l  those 
observed In  C urtis  were. Only the 11,25 bu per acre  increase  by a p p li­
ca tion  o f  the  0.500 pound ra te  o f benoayl was s t a t i s t i c a l l y  s ig n if ic a n t  
in  Bragg.
O u tfie ld  t e s t  r e s u l t s  in  1973 a re  repo rted  in  Table 2 . S ig n if ic a n t 
y ie ld  in c re ases  o f 7 .28  and 7,39 bu per acre  in  Davis and 10,12 and 
10,36 bu per acre  in  Bragg were obtained  with the  a p p lic a tio n  of 0.250 
and 0.500 pound per a c re  r a te s  o f benoayl.
R esu lts o f the tim ing  o f fungicide a p p lic a tio n s  In  1974 with th e  
v a rie ty  Dare a re  repo rted  in  Table 3 . The d a ta  In d ica te  th a t  th em  
was n e ith e r  s ig n if ic a n t  in te ra c tio n  between fungicides and t in e  o f 
a p p lic a tio n s  nor s ig n if ic a n t  d iffe ren ces  due to  t in e  o f fungicide a p p li­
c a tio n s , S ig n if ic a n t aean y ie ld  Increases o f 4 .36, 4 .6 7 , 5.46 and 3*58 
bu per a c re  were obtained  with 0,250 and 0.500 pound r a te s  o f benoayl.
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Table I t  Yields In  bu per acre  of Dare, C u rtis  and Bragg tr e a te d  with 
d if fe re n t  r a te s  of benomyl o r f e n t in  hydroxide. Baton Rouge, 
L ouisiana, 1973.
V ariety Repli­ Control Benoayl F en tin  hydroxide
cation 0.125
lb .
0.250
lb .
0.500 . 
lb .
0.250
lb .
0.500
lb .
Dare I 3**.60 39.10 42.80 52.80 42.70 46.20
I I *0.70 **.60 49.60 54.10 50.00 51 .**0
I I I 32.00 36.90 51.00 45.00 51.00 39.60
IV 38.70 **.50 30.50 46.40 30.50 41.40
X 37.30 **.28 43.48 49.58 43.55 45.15
USD % N.S. 1* N.S.
C u rtis I 24.10 28.20 34.60 42.70 27.30 26.40
I I 16,40 29.10 33.20 32.00 29.60 26.40
H I 25.00 33.20 33.20 37.80 29.10 33.20
IV 21.80 30.50 38.20 38.70 34.60 31.90
X 21.83
1 ^ 1
30.80 3**.80
**
37.80 30.15**29.47**
ISD 5% 5.10 156 6.99
Bragg I 37,76 37.76 35.04 49.14 38.65 37.76
I I **0.95 35 .**9 38.22 42.31 38.6$ 35.49
I I I 31.39 **.03 34.58 42.31 40.03 36.40
IV 29.12 35.**9 31.85 50.50 35.03 35.**9
X 34.81 37.19 34.92 **6 .07** 38.09 36.29
ISD 5% **.95 \% 6.78
Denotes s ig n if ic an c e  a t  the le v e l .
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Table 2t Y ields in  bu per acre  o f Davis a t  C heneyville, Louisiana 
and Bragg a t  Morrow, Louisiana tr e a te d  with d if fe re n t  
r a te s  o f benomyl, 1973.
Benomyl
V ariety  R ep lica tion  Control 0.250 lb .  0,500 lb .
Dare I 31.85 40.95 38.22
II 31.**0 37.77 38.22
III 32.76 38.67 39.59
IV 28.67 36.40 38.22
X 31.17
■ # *
38.45 38.56
ISD 5% 2.47 \% 3.56
Bragg I 27.30 36.86 31.85
II 26.39 **4.13 38.68
III 29.12 37.31 42.77
IV 33.22 38.22 **4.59
X 29.01 39.13**
.  **39.47
ISD 5% 6.69 \% 9.62
Denotes s ig n ifican ce  a t  the  \% le v e l .
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Table 3« Y ields in  bu per acre  of Dare soybeans tre a te d  with d i f fe re n t  
fung icides a t  d if f e re n t  s ta g es  o f p lan t growth. Baton Rouge» 
L ouisiana, 197*.
Appli- 1 R epli­
2Treatment
ca tio n ca tio n A $ C 1) t
i *1.*1 *2.32 53.2* 38.68 37.31 38.68 36.86
IT *2.77 *9.1* *1.*1 *0.95 *2.77 35.*9 39.59
I I I *2.77 *9.1* *5.96 *5.97 *6 . 8? *1.*1 *0.*0
IV 28.21 30. *9 *0.95 36,*0 36.*0 27.30 30.03
X 38.79 *2.77 *5.39 *0.*3 *0 .8* 35.72 36.63
I *5.50 *1.86 51 .*2 *2.31 **.59 38.22 36 .*0
I I *7.78 *1.86 *6.*1 37.31 *0.50 *0 . 0* *0 .0*
I I I *5.05 *5.96 *6 .* l *2.77 39.59 *6 . 8? *1.*1
IV 29.58 36.*0 37.31 26.39 37.26 37.31 29.58
X *1.98 *1,52 *5.39 37.20 *0.75 *0.61 36.86
I *7.32 *3.68 * * .1* *0.27 *1.86 37.31 37.77
I I *6.*1 *0.50 35.*9 39.59 **.59 38.22 *0.95
I I I *1.86 *6.87 *0.95 *3.23 *5.55 *3.23 39.59
IV 35.13 30.9* 30.9* 3*.58 21.8* 36.86 37.77
X *2.68 *0.50 37.95 39.*2 38.*6 38.91 39.02
I *2.32 *0 . 0* 37.31 37.31 *0.95 *1.86 *2.32
I I 37.31 *6,*1 * * .1* *1.*1 *3.23 36. *0 37.31
I I I *5.95 *5.96 *5.05 *5.96 *9.1* *3.68 38.68
IV *1.86 3*. 58 37.77 30.9* 36.*0 32.76 23.21
X *1.86 *1.75 *1.07 38.91 *2 .*3 38.68 35.38
I ***1.33 *1 . 6* . ***2.*5 38.99
*#
*0.55 38. *8 36.97
ISD 5* 2.6* 1* 3.83
Table 3 continued
Denotes s ig n ifican ce  a t  the \% le v e l .
A pplica tion  -  A. One a p p lic a tio n  a t  flow ering ,
£ . One a p p lic a tio n  a t  flow ering  and another in  two 
weeks.
C, One a p p lic a tio n  when pods were fu l ly  extended and
again  in  two weeks,
D, Same as a p p lic a tio n  G with a th ird  a p p lic a tio n  two 
weeks l a t e r .
2
Treatm ents -  A. benomyl -  0,250 pound per a c re ,
B, benomyl -  0,500  pound per a c re ,
i
C, fe n t in  hydroxide -  0,500 pound per a c re .
D, maneb - 1 . 6  pound per a c re ,
E, th labedazole  -  0,250 pound per a c re ,
F , ch lo ro th a lo n il -  1.135 pound per a c re .
G, con tro l
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0.500  pound r a te  o f fe n t in  hydroxide and the  0,250 pound r a te  of 
th iabendazole per a c re , re sp e c tiv e ly . The y ie ld  in creases  with saneb 
and c h lo ro th a lo n ll were not s t a t i s t i c a l l y  s ig n if ic a n t .
R esu lts o f th e  tim ing  o f fungicide a p p lic a tio n s  In  197** with the  
v a r ie ty  C u rtis  a re  repo rted  in  Table k . N either s ig n if ic a n t  In te r ­
a c tio n  o f fungicide w ith time o f a p p lic a tio n  nor s ig n if ic a n t  d i f f e r ­
ences due to  time of a p p lic a tio n  occurred. S ig n if ic a n t mean y ie ld  
in c reases  o f 2 ,90 , 5 .09 , 5.6? and 3.73 bu per acre  were obtained by 
th e  re sp e c tiv e  a p p lic a tio n s  o f 0,250 and 0,500 pound r a te s  o f benomyl, 
0,500  pound r a te  o f fe n t in  hydroxide and the  0.250 pound r a te  of 
th iabendazole per a c re . Yield in creases  with maneb and c h lo ro th a lo n ll 
were not s t a t i s t i c a l l y  s ig n if ic a n t .
D isease Development in  Inoculated  F ie ld  P lo ts
In  1973, S . g lycines symptoms on le a f le t s  and on pods from inocu­
la t io n  were sm all reddish  le s io n s  which f a i le d  to  increase  in  s iz e  o r 
spread to  h ea lth y  p la n t p a rts  o f a l l  v a r ie t i e s .  The two week inocu­
la t io n  in te rv a l  appeared to  be frequen t enough to  keep p la n ts  continu­
ously in fe c te d ,
C. so jln a  in fe c tio n  and spread was dependent on v a r ie ty . Symptoms 
were not observed in  Dare a t  any tim e. In fec tio n  developed rap id ly  in  
C u rtis  and by Ju ly  30 had spread throughout th e  v a rie ty  to  produce a 
uniform ly severe d isease  r a t in g  of 5 on a l l  p lo ts  except the  benoayl 
tr e a te d  p lo ts .  In fe c tio n  in  Bragg and Coker Hampton Z66A appeared 
uniform with a  d isease  ra t in g  o f 1 and only a  s l ig h t ly  more severe 
in fe c tio n  in  inocu la ted  p lo ts ,  Benomyl t re a te d  p lo ts  remained fre e  o f
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Table 4t Y ields In bu per acre  o f C u rtis  soybeans tre a te d  with
d i f f e r e n t  fung icides a t  d if f e re n t  s tages of p la n t growth. 
Baton Rouge. L ouisiana, 1974.
A ppli­ R epli­ Treatment
ca tio n c a tio n A B" C D £ F 6
A I 38.68 36.86 36.86 35.49 39.59 36.86 35.49
I I iH .41 45.50 38.68 35.04 42.32 37.31 32.76
I I I 33.22 43.68 41.68 36.86 41.41 38.68 32.76
IV 43.23 37.^7 35.95 33.22 33.22 31.85 33.22
X 39.14 40.95 38.48 35.15 39.14 35.72 33.56
B I 36.86 40.50 38.68 36.86 42.77 37.77 30.94
I I 43.68 36.40 40.04 37.77 42.32 31.85 38.68
I I I 41.68 42.7? 42.32 35.^5 34.58 38.22 36.40
IV 35.04 35.95 39.59 37.31 35.49 35.04 35.04
X 39.36 38.39 40.16 36.97 38.79 35.72 35.27
C I 34.13 35.04 40.95 34.13 39.59 35.95 36.40
n 37.31 39.59 28.21 36.40 37.77 35.49 36.86
i n 30.94 40.95 43.23 29.12 35.49 39.13 36.86
IV 35.95 35.4(- 38.68 35.04 37.77 30.94 32.76
X 34.59 37.77 37.77 31.67 37.66 35.38 35.72
D I 34.13 40.50 43.68 37.77 35.49 35.49 32.76
I I 35.04 41.86 40.50 38.22 40.50 35.04 38,22
I I I 39.59 40.04 44.14 40.50 35.49 30.94 26.85
IV 36.86 40.04 32.76 36.40 37.31 36.40 35.49
X 36.41 40.61 40.27 38.22 37.20 34.4? 33.33
t 37.37" 39.56
. **39.14 35.38 38.20** 35.32 34.47
ISD % 2.25 \% 2.08
17
Table 4 continued
# _
Denotes s ig n if ic a n c e  a t  the  5% le v e l .
Denotes s ig n if ic a n c e  a t  the 1% l e v e l .
* A p p lica tio n  -  A, One a p p lic a tio n  a t  f lo ite r in g .
B, Cne a p p lic a tio n  a t  flow ering  and an o th e r in  two 
weeks.
C, One a p p lic a tio n  when pods were f u l ly  extended and 
again In two weeks.
D, Same as a p p lic a tio n  C with a th i r d  a p p lic a tio n  two 
weeks l a t e r .
2 T reatm ents -  A, benomyl -  0.250 pound per a c re .
B. benomyl -  0.500  pound per a c re .
C. fe n t in  hydroxide -  0.500 pound per a c r e .
D. maneb - t .6 pound per a c re .
S, th iabedazo le  -  0 ,2.50 pound per a c re ,
K, c h lo ro th a lo n ll -  1.135 pound per a c re ,
C, co n tro l
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C. s o j in a .
C, o a a s llc o la  In fe c tio n  was m ild In  a l l  v a r i e t i e s .  Inocu la ted  
p la n ts  d id  no t develop beyond a  d isease  r a t in g  of 1 , U nlnoculated 
and benomyl t r e a te d  p la n ts  d id  not become In fe c te d . Other commerlcal 
v a r ie t ie s  and advanced breed ing  l in e s  growing nearby were found to  be 
e s se n tu a lly  f r e e  o f C, c a s s l lc o la  In fe c tio n ,
In fe c tio n  ob tained  in  C u rtis  and Dare were more severe in  197^*
The d isease  r a t in g s  a re  given in  T ables 5 and 6 . Symptoms o f C. so j in a  
In fe c tio n  f a i l e d  to  develop in  Dare. C. so jin a  in  Inocu la ted  p lo ts  o f 
C u r tis  developed w ell w ithout excessive  spread  to  o th er p lo ts  (Table 6 ) .
In  p lo ts  inocu la ted  w ith C. c a s s l lc o la  severe  symptoms were noted 
on Dare p la n ts .  In fe c t io n  was observed on le a v e s , p e t io le s ,  stems and 
pods with a  reduced amount o f in te rn a l  fo lia g e  under th e  main canopy 
(F igure l ) .  In fe c tio n  In  C u rtis  was not a s  severe a s  in  Dare but 
C, c a s s l lc o la  in c i te d  sp o ts  were observed on th e  same p la n t p a r ts  and 
in te r n a l  fo l ia g e  was reduced .
Symptoms o f in fe c tio n  by D, phaseolorum were not observed in  e i th e r  
v a r ie ty  du ring  th e  growing season but were observed on stem and pods o f  
both a f t e r  m a tu rity .
In fe c tio n  o f p la n ts  in  p lo ts  t r e a te d  w ith the combination of these  
3 fung i was more severe th an  p la n ts  in  p lo ts  inocu la ted  with any one of 
th e se  fung i a lo n e . In  D are, C, c a s s l lc o la  in fe c tio n  was more sev e re , 
secondary in fe c tio n  was more rap id  and th e  amount o f in te rn a l  fo lia g e  
was more reduced than  in  any of the  o th e r  p lo ts  (Table 5 ) . In fe c tio n  
by C, so jin a  o r D, phaseolorum could not be d e tec ted  in  Dare p la n ts  in  
p lo ts  Inocu la ted  w ith th e  combination of the  3 fu n g i. On th e  o th e r
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Figure 1. Lesion development on pods and stana of Dare 
soybean Inocu la ted  with the  coabination  o f D laporthe jghaaeo- 
lo ru a . Cercospora so jin a  and Corynespora c a s s l lc o la .
Table 5i Disease ratings* of Dare soybeans inoculated with fungi or treated with benoeyl. Baton
Rouge, Louisiana, 1974,
2Treatment
Control Benomyl Fungi D isporthe 
combination phaseolorum
Cercospora
so jin a
Corynespora
c a s s llc o la
R ep lica tion
Disease 1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4
8-6-74 Cercospora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Corynespora 0 0 0 0 0 0 0 0 4 4 4 1 0 0 0 0 0 0 0 0 2 2 2 1
8-21-74 Cercospora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Corynespora 0 0 0 0 0 0 0 0
*
5
*
5
*
3 2 0 0 0 0 0 0 0 0 3 4*
*
4 1
9-5-74 Cercospora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Corynespora 1 2 1 2 0 0 0 0 4*
*
4 4* 3 0 0 1 1 0 1 1 1
*
5
*
5
*
5
*
4
*
Severe in fe c tio n  on pods and stems by C, c a s s l lc o la .
* 0 . No d isease  to  tra c e  aaounts o f lee s  than l£ | 1* 1 to  20& 2 , 21 to  4 0 3 .  41 to  60)8|
4 , 6l to  8Q#| 5* 81 to  IOC# o f the  p la n ts  in fe c te d ,
2 A pplications o f benomyl a t  the  r a te  of 0,500 pound per acre  and fungi inoculum were made every two 
weeks.
Table 61 Disease ratings* o f Curtis soybeans Inoculated with fungi or treated with benomyl. Baton
Rouge, Louisiana, 1974,
2Treatment
Control Benomyl Fungi Diaporthe 
combination phaseolorua
Cercospora
so jin a
Corynespora
c a ss llc o la
R ep lica tion
Disease 1 2 3 ** 1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4
8-6-74 Cercospora i 1 1 1 0 0 0 0 4 4 4 3 1 1 1 1 2 3 2 3 0 1 1 I
Corynespora 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1
8-21-74 Cercospora 1 1 1 1 0 0 0 0 5 5 5 5 1 1 1 1 3 3 3 3 1 1 1 1
Corynespora 0 0 0 0 0 0 0 0 2 2 1 1 0 0 0 0 0 0 0 0 i 1 1 1
9-5-?1* Cercospora 3 2 3 3 0 0 0 0 5 5 5 5 3 2 3 2 4 5 5 5 3 3 3 3
Corynespora 0 0 0 0 0 0 0 0 4 4 4 4 0 0 0 0 0 0 0 0 3 2 2 1
* 0 . No d isease  to  tra c e  amounts o f le s s  than  i%t 1 . 1 to  20Jtj 2 . 21 to  40£i 3 . 41 to  60%j
4 . 6l  to  80^| 5* 31 to  100JC of the  p la n ts  lirfec ted ,
2 A pplications o f benomyl a t  the  irate o f 0.500 pound per acre  and fungi inoculum were made every two 
weeks.
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hand C u rtis , when Inocu la ted  with th e  combination developed a h igher 
degree o f C, so.Una and C. c a s s llc o la  In fe c tio n  and more In te rn a l 
fo lia g e  red u c tio n  much sooner than  d id  the  p lan ts  In  the  o ther p lo ts  
(Table 6 ) ,  Also the  combination in o cu la tio n  of C u rtis  developed a 
d i s t in c t ly  c h lo ro tic  cond ition  not observed in  the o th er p lo ts ,
C. so jin a  o r C. c a s s l lc o la  In fec tio n  was not observed in  benomyl 
t r e a te d  p lan ts  o f C u rtis ,
A lte ra tio n  of M aturity
M aturity o f p la n ts  was a ffe c te d  by the  treatm ent rece iv ed . In  1973* 
p la n ts  sprayed every 2 weeks with 0.500 pound per acre  benoayl were 
delayed in  m atu rity  (Figure 2 ) . Pod m atu rity  was delayed approxim ately 
5 days, f o l i a r  a b sc iss io n  was delayed 7-10 days and stem m aturity  was 
delayed 12-14 days longer than u n trea ted  c o n tro ls . S im ila r e f f e c ts  
were observed in  1974,
In  the  tim ing of fungicide t e s t s ,  m atu rity  was delayed by a p p lic a tio n  
o f benomyl, f e n t ln  hydroxide and th iabendazo le . In  th ese  t e s t s  where 
one, two or th re e  a p p lic a tio n s  were made, the  delay in  m aturity  was only 
4-5  days.
D ifferences in  m atu rity  between un trea ted  co n tro ls  and fungi inocu­
la te d  p lo ts  were not observed in  1973 but were observed in  1974. Dare 
p la n ts  tr e a te d  with the  fungi combination Inocu la tion  were nature 5 
days and the  C, c a s s l lc o la  inocu lated  p lo ts  were mature 3 day8 before 
th e  un trea ted  c o n tro ls . An increase  in  the m aturity  o f D. phaseolorua 
and C. so.jlna inocu lated  Dare was no t observed. The combination inocu­
la t io n  caused C u rtis  to  mature 5 days e a r l i e r  (Figure 3)• The
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Figure  2, C u rtis  soybean p la n ts .  Those on the  l e f t  show 
delayed m aturity  a s  a r e s u l t  o f benomyl t r e a ta e n t .  The 
p la n ts  on the  r ig h t  were un trea ted  guard rows.
Figure 3* C u rtis  soybean p la n ts . The two cen ter rows o f 
p la n ts  In  the  foreground were inocu lated  w ith a combination 
o f th e  fungi D laporthc phasaolorun. Cercospora so.jlna and 
Corynespora c a s s l lc o la . Benoayl t re a te d  p la n ts  a re  ia n e d la te ly  
behind the  combination inoculated p la n ts  on the  sane rows.
Guard rows were u n trea te d .
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C, c a s s l lc o la  and G, so jin a  Inocu la ted  p la n ts  matured 3 days before  
the  u n trea te d  c o n tro l . The Increase  in  m atu rity  was not observed in  
th e  D, phaseolorum Inocu la ted  C u rtis  p la n ts .
E ffe c t  o f Fungi In o cu la tio n  on Y ield
Y ields o f Dare, C u r tis ,  Bragg and Coker Hampton 266a grown In  1973 
a re  rep o rte d  in  Table 7 . A s ig n if ic a n t  increase  in  y ie ld  o f benomyl 
t r e a te d  p la n ts  over th a t  of u n tre a te d  c o n tro ls  occurred in  a l l  v a r ie t ie s  
except Bragg, The mean Increase  per acre  due to  th e  benomyl trea tm en t 
in  each v a r ie ty  was as-fo llow s*  10,50 bu In  Dare, 24,19 bu in  C u r t is ,  
1,58 bu in  Bragg and 7,14 bu in  Coker Hampton 266A, D ifferences between 
th e  u n trea te d  c o n tro l p la n ts  and fung i in o cu la ted  p la n ts  were not 
s ig n i f ic a n t ly  d i f f e r e n t  in  any v a r ie ty .
The y ie ld s  o f Dare in  1974 a re  rep o rte d  in  Table 8 . The increased  
y ie ld  o f 6 ,82 bu per acre  w ith benomyl and decreased y ie ld s  o f 12,57 bu 
w ith th e  fung i combination and o f 5*19 bu with D, phaseolorum were 
s t a t i s t i c a l l y  s ig n i f ic a n t  from th e  y ie ld  o f the  u n trea ted  c o n tro l .  The 
y ie ld  d iffe re n c e s  o f 2 ,14 bu and 4.40 bu between the  u n trea te d  c o n tro l 
and the  re sp e c tiv e  In o cu la tio n  w ith C. s o jin a  and C. c a s s l lc o la  were 
no t s t a t i s t i c a l l y  s ig n i f ic a n t .
Y ields o f C u r tis  In  1974 a re  rep o rted  in  Table 9* The average 
y ie ld  red u c tio n  from the c o n tro l o f 12.66 bu per ac re  by th e  fung i 
combination was s t a t i s t i c a l l y  s ig n i f ic a n t .  Yield d iffe re n c e s  of 7*06 
bu w ith benomyl, 2 .88 bu with D. phaseolorum. 2.88 bu w ith C. s o jin a  
and 0.41 bu w ith C. c a s s l lc o la  were not s t a t i s t i c a l l y  s ig n i f ic a n t .
Table ?t Yields* in bu par acre of Dare, Curtis, Bragg and Coker Haepton 266* soybeans inoculated 
Kith fungi or treated frith be nosy 1. Baton fiouge, Louisiana, 1973.
Treatment
V ariety R eplication Control Benomyl Fungi
combination
S en to ria
g lycines
Cercospora
so jin a
Corynespora
c a ss llc o la
Bare I 33.89 **.73 25.08 26.30 32.89 26.29
I I 32.27 40.80 24.13 29.01 34.65 30.18
I I I 29.52 40.25 25.25 27.11 28.32 27.5?
IV 23.76 35.86 27.41 26.32 24.85 24.50
X 29.86 40.41 25.47 27.19 30.17 27.14
LSD % 4.78 1* 6.49
C u rtis I 17.13 40.50 16.34 18.74 17.56 15.57
I I 18.10 45.81 17.40 ' 15.67 20.88 18.57
I I I 20,16 43.27 19.93 21.20 18.80 18.71
TV 16.69 39.30 19.74 20.95 22.69 21.44
X 18.03 42.22 18.35 19.14 19.68 18.57
ISD 5* 6.21 1% 8.44
wo
Table 7 continued
V ariety R ep lica tion Control Benomyl Fungi
combination
S ep ta ria  
fflyolnes
Cercospora
so jin a
Corynespora
c a s s i ic o la
Bragg I 30.35 27.85 15.61 24.89 30.17 24.02
I I 26.2  5 19.06 24.02 25.16 19.79 25.94
i n 27.98 28.39 27.76 31.26 34.40 28.89
IV 27.16 42.77 30.80 28.16 30.12 31.35
X 28.94 29.52 24.55 27.37 28.62 27.55
LSD 5% N.S, 1% » .s .
Coker I 23.11 33.53 19.3* 19.06 23.43 23.98
Hanpton
266a I I 25.34 38.45 17.52 22.89 19.43 26.03
I I I 24.57 23.71 20.52 25.03 23.16 19.79
IV 30.49 36.40 26.44 19.93 14,74 19.79
X 25.88 33.02 20.96 21.73 20.19 22.40
1SD & 6.10 1* 8.37
* 1
Denote® sig n ifican ce  a t  %  le v e l .  1 Corrected to  13* n o le tu re .
t* o
Denotes s ig n ific an c e  a t  1% le v e l .  A pp lica tions o f  benoayl a t  r a te  o f 0.500 pound per
acre  and fung i inoculum were a ide  every two weeks.
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Table 81 Yield* in  bu p e r ac re  o f  u n trea ted  c o n tro l, benomyl and
fung i trea tm en ts o f Bare soybeans. Baton fiouge, L ouisiana, 
1974.
2Treatment
R epli­ C ontrol Benomyl Fungi Dianorthe Cereospora Corynespora
c a tio n combination thaseolorum so.ttna c a s s l lc o la
I 44.09 53.55 36.95 38,22 43.50 44.41
I I 49.09 53.96 30.03 42,82 41.41 40.77
i n 46.64 52.78 35.13 43.23 48.50 41.54
X 46,61
. **
53.43 . **34.04 41.24* 44.47 42.24
15D %  4 .65  196 6.76
#
Denotes B lgniflcanoe a t  5# le v e l .
Denotes s ig n if ic a n c e  a t  \% l e v e l ,
* C orrected to  1396 m oisture, 
o A pp lica tions o f benomyl a t  the r a te  o f 0,500 pound per acre  and fung i 
inoculum were made every two weeks.
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Table 9i Yield* In  bu per acre  of u n trea ted  c o n tro l, benomyl and
fungi trea tm en ts  o f C u rtis  soybeans. £aton  Rouge, L ouisiana, 
1974.
2Treatment
R ep li-  Control Benomyl Fungi D laporthe Cercospora Corynespora 
c a tio n  combination phaseolorum so jin a  c a s s l lc o la
I 45.50 52.94 28.44 43.85 38.54 41.23
I I 43,92 52.94 20.52 41.19 38.72 40.96
h i 31.66 39.92 29.58 42.33 38.81 37.83
IV 32.64 36.15 24.52 37.85 24.06 32.08
51 38.43 45.49
*4
25.77 41.31 35.03 38.02
ISO %  8.69 156 12.46
Denotes s ig n if ic a n c e  a t  \% le v e l ,
* C orrected to  13^ m oistu re ,
2 A pplications o f  benomyl a t  th e  ra te  o f 0.500 pound per acre  and fung i 
inoculum were made every two weeks.
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E ffe c t o f Fungicide and Fungi In o cu la tio n s  on Seed K elrfit and Number 
D iffe rences In  th e  average seed weight and number between th e  
u n tre a te d  c o n tro ls  and benomyl a p p lic a tio n  occurred in  th e  fo u r 
v a r ie t i e s  grown In  1973 (Table 10), In  each v a r ie ty  th e  increase  in  
seed weight o f benomyl trea tm en t over th a t  o f the  c o n tro l was s t a t i s t i ­
c a l ly  s ig n i f ic a n t .  The in c rease  In  seed number in  Dare and in  C u rtis  
by benomyl trea tm en t was s ig n i f ic a n t  while d if fe re n c e s  in  Bragg and 
Corker Hampton 266a were n o t.
The average d iffe re n c e s  in  y ie ld  components of trea tm en ts  in  Dare 
and C u rtis  grown In 1974 a re  rep o rted  In  Tables 11 and 12, re s p e c t iv e ly . 
In  each v a r ie ty  the  in creased  seed weight due to  benomyl a p p lic a tio n  and 
decreased  seed weight due to  in o cu la tio n  w ith the  combination of fu n g i 
were s t a t i s t i c a l l y  s ig n i f ic a n t .  Changes In  weights o f seeds from 
p la n ts  in o cu la te d  D, phaseolorum. C, c a s s l lc o la  and C. so.Una were not 
s ig n i f ic a n t .  Although some d if fe re n c e s  in  seed  numbers were la rg e , only 
th e  seed decrease  in  the  fungi com bination of Dare was found to  be 
s t a t i s t i c a l l y  s ig n i f ic a n t .
Fungi A ssocia ted  with Soybean Stubble In  th e  Spring
S everal fu n g i were found on the  s tu b b le  and d e b ris  o f known com- 
m erica l v a r i e t i e s ,  Die predominant genera were Fusarlum . C o llec to -  
trlchum . D laporthe , Cercospora and Corynespora. The Fusarlum . 
C o llec to trlchum  and D laporthe were found growing on a l l  samples and 
on a l l  p la n t p a r ts  examined, Cercospora were p resen t on about 10# 
o f  samples observed. Corynespora was observed on approxim ately bQ% 
o f  th e  sam ples.
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Table lOi Source o f mean y ield  d ifferen ces between the untreated
control and benomyl treatment in  Bare, C urtis, Bragg and
Coker Hampton 266a soybeans. Baton Rouge, Louisiana, 1974.
V ariety Treatment* Yield2
3
Seed weight^
4
Seed number
Dare Control 6.56 0.305 21508
Benomyl 8.88 0.333 26667
D ifference 2.32 0.028 5159*
% change 35.37 9.18 23.39
Seed weight LSD 5?6 0.019 158 0.028
Seed number LSD 5% 502? \% 7612
C u rtis Control 3.96 0.223 17758
Benomyl 9.28 0.269 34498
D ifference 5.32 0.046** 16740
% change 134.3* 20.63 94.27
Seed weight LSD %  0.019 \% 0.029
Seed number LSD 551 37*7 158 5674
Bragg Control 6.14 0.376 16330
Benomyl 6.49 0,416 15601
D ifference 0.35
*#
0.040 -729
% change 5.70 10,64 4.46
Seed weight LSD 5% 0.022 \% 0.033
Seed number LSD 5# 2675 1% 9926
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Table 10 continued
V arie ty Treatment* Y ield2
3
Seed weight"^ aSeed number
Coker C ontrol 5.69 0.363 15675
Hampton
266A Benomyl 7.26 0.419 17327
D ifference 1.57
mm
0.056 1652
% change 27.59 15.43 10.54
Seed weight USD 5% 0.022 \% 0.034
Seed number USD 5% 2903 136 4376
*  - r fDenotes s ig n if ic a n c e  a t  the  5% l e v e l .
4Mt
Denotes s ig n if ic a n c e  a t  the  \% le v e l .
* A pp lica tions of benomyl a t  r a te  o f 0.500 pound per a c re  and fung i 
inoculum were made every two weeks,
2 P lo t y ie ld  in  pounds.
3
Weight In  pounds per 1000 seed ,
^  Y ield d iv ided  by seed w eight.
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Table l i t  Source o f aean y ie ld  d ifferences between untreated control
and benomyl or fungi treatments of Dare soybeans.
Baton Rouge, Louisiana, 197**,
2Treatment Yield
3Seed weight
4
Seed number
C ontrol 10.23 0.308 33171
Benomyl U.7** 0.332 35361
D ifference 1.51 0 . 02**** 2190
% change 1**,76 7.79 6.60
Combination 7,**8 0 .28** 26338**
D ifference -2.57 - 0 . 02** -6833
% change 26.88 7.79 20.60
D, phaseolorum 9.10 0.306 29739
D ifference -1.13 -0,002 -3**32
% change 11.05 0.52 10.35
C. so jin a 9.77 0.308 31721
D ifference -0,**6 0.000 -1**50
% change **.50 0.00 **.37
C, c a s s l lc o la 9.28 0.298 311**1
D ifference -0 .9 5 -o .o to -2030
% change 9.29 3.31 6.12
Seed weight ISD 5* 0.016 \% 0.022
Seed number LSD 5% 3636 l j t 5087
Denotes s ig n ific an c es  a t  th e  \% le v e l.
* P lo t y ie ld  in  pounds,
2 A pplica tions of benomyl a t  r a te  of 0.500 pound per acre  and fungi 
Inoculum were made every two weeks,
3
Weight in  pounds per 1000 seed .
** Y ield divided by seed w eight.
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Table 12* Source of mean y ie ld  d ifferences between untreated control
and benomyl or fungi treatments of Curtis soybeans,
Baton Rouge, Louisiana,1974,
2
Treatment Yield
3
Seed w eigit Seed number*
Control 8.45 0.265 31887
Benomyl 10.00 0.296 33784
D ifference 1.55 0.031 1897
% change 18.33 11.70 5.94
Combination 5.66 0.219 25845
D ifference -2 .79 -0.046 -6042
% change 33.01 17.36 18.94
D, phaseolorum 9.08 0.270 33630
D ifference 0.63 0.005 1743
% change 7.45 1.88 5.**6
C. so.Una 7.70 0.251 30677
D ifference -0 .75 -0.014 -1210
% change 8.87 5.28 3.79
C. c a s s l lc o la 8.36 0.259 32278
D ifference 0.09 - 0,006 391
% change 1.06 2.26 1.22
Seed weight ISD 5% 0,019 0.026
Seed number ISD 3* 6191 1% 8490
Denotes s ig n if ic an c e  a t  the le v e l .  
* P lo t y ie ld  In pounds.
A pplications of benomyl a t  r a te  o f 0.500 pound per acre  and fungi 
inoculum were made every two weeks.
3
Weight In  pounds per 1000 seed.
l i
Y ield div ided  by seed weight.
Although C, c a s s l lc o la  was occasonally found growing on stem 
t i s s u e , th e  most common s i t e s  o f growth were the  peduncle and p e d ic le , 
This pathogen was observed In  the  d eb ris  of commerical v a r ie t ie s  
Bragg, Semmes, H i l l ,  P ic k e tt, P ic k e tt  71, Lee, Coker Hampton 266a , 
Hanson, Davis, C u rtis  and Dare in  1972. Lee, Bragg, P ic k e tt ,  Semmes, 
Davis and Hood in  1973.
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DISCUSSICN
The r e s u l ts  of these experiments in d ic a te  th a t y ie ld s  of soybean 
can be increased  by the a p p lic a tio n  of fung icides du ring  the growing 
season. Evidence th a t  Increases are due to  con tro l o f a p a r t ic u la r  
pathogen or group of pathogens has not been c le a rly  p resen ted . Y ield 
In creases in  C u rtis  could be a tt r ib u te d  to  con tro l o f C, so.ilna In 
some cases since  C urtis  i s  su scep tib le  to  th is  pathogen. A lso,
C, c a s s l lc o la  normally develops to  some degree on a l l  v a r ie t ie s  te s te d .  
However, la rge  y ie ld  In creases in a l l  v a r ie t ie s  were obtained w ith 
fu n g ic id es In  Instances when disease development was minimal, One 
exp lanation  fo r  these responses could be th a t  s ig n if ic a n t  y ie ld  
red u c tio n  occurred from apparen tly  mild in fe c tio n  o f h ighly  im portant 
p la n t p a r ts .
The p o s s ib i l i ty  th a t  a l l  y ie ld  responses observed were not due to  
in fe c tio n  by th e  fungi o r fu ng ic ida l a c t iv i ty  by the chemicals must be 
considered . Both fungi and chemicals influenced  m atu rity  d a tes in  
soybean which in  tu rn  a f f e c ts  y ie ld  (6 ) .
V alters (24) reported  a premature k i l l in g  of soybean in  Arkansas 
due to  a  fungal complex a f fe c t in g  the  stem s. S im ila r observations in  
1974 from p lo ts  continuously inoculated  with soybean pathogens show a 
s y n e rg is tic  e f f e c t  of fung i on soybean m aturity  beyond th a t  o f th e  
in d iv id u a l i s o la te s .
Although these  experim ents do not d e a l s p e c if ic a lly  with s o i l  
in h a b itin g  fu n g i, Bolton, e t .  a l ,  (4) rep o rted  th a t  m aturity  o f soy­
bean was delayed in  t e s t s  where s o i l  borne pathogens delayed m atu rity
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in  comparison to  soybeans grown under axenic  con d itio n s.
The period  of delayed m aturity  Induced by the fun g ic id es could be 
c o n trib u tin g  to  the  y ie ld  increase  simply by providing a  few days 
longer fo r  pods to  f i l l .  However, th e  sequence of m atu rity  observed 
here  was alm ost id e n tic a l  to  the  one in  which naphthaleneacetic  ac id  
(NAA), an aux in , was a p p lied  a t  the time when the pods were beginning 
to  s e t  o r l a t e r  (1*0, Triiodobenzoic a c id  (TIBA), an a n tiau x in , i s  
rep o rted  to  delay  m aturity  i f  applied  to  soybean p la n ts  before 
flow ering  and to  speed m atu rity  i f  ap p lied  l a te r  (10 ) t This would 
imply th a t  f e n t in  hydroxide which i s  considered to  be a  to p ic a l 
fungicide has some hormonal and system ic p ro p e rtie s .
I f  a  p o r tio n  of the y ie ld  increases were due to  hormonal e f f e c ts  
th en  th a t  p a r t  o f y ie ld  may be in c o n s ls ta n t depending on lo ca tio n  and 
environm ental fa c to rs  such as those which influence soybean response to  
TIBA (13)* T his may account fo r  the re p o r t  of benomyl a p p lic a tio n  to  
soybean with o u t any comment on m atu rity  o r y ie ld  (9 ) .
The f a i lu r e  to  obtain  s ig n if ic a n t  y ie ld  reductions by in o cu la tio n  
in  1974, with the exceptions of the fu n g i combination and D, phaseolorum 
treatm ents, may have been la rg e ly  due to  experim ental e r r o r .  V aria tion  
in  the  s o i l  type where Dare was grown In  1974 was so g re a t th a t a 
fo u rth  r e p l ic a t io n  with obviously reduced p lan t growth and y ie ld  had 
to  be d iscarded  before meaningful ln te rp e r ta t io n s  o f  d a ta  could be 
made. This f a c to r  a lso  r a is e s  the p o s s ib i l i ty  th a t  the  s ig n if ic a n t 
y ie ld  red u c tio n  a cc red ited  to  in o cu la tio n  with D. phaseolorum may not 
be due to  th e  pathogen sin ce  signs of in fe c tio n  were not observed in  
th e  f i e ld .  The same v a r ia tio n  was ev id en t in  C u rtis  in  1974, where
the  7 .06 bu Increase by benomyl was not s ig n if ic a n t .  Although not 
ev id en t, s o i l  v a ria tio n  may have influenced 1973 r e s u l ts  as  w e ll.
The y ie ld  reduc tion  induced by C. c a s s llc o la  in  197^ in  Dare c lo se ly  
approaches s t a t i s t i c a l  s ig n i f ic a n t .  Because of th e  severe degree of 
in fe c tio n  and reduced fo lia g e  observed in  the  197^ t e s t s ,  the  average 
y ie ld  red u c tio n  should receive  more emphasis than  was allowed by the 
s t a t i s t i c a l  a n a ly s is .
The y ie ld  reduction  by th e  fungi combination corresponds to  d isease  
symptoms which developed in  th e  f ie ld  p lo ts  of Dare and C u rtis  in  197^* 
However, the  increased  s e v e r i ty  of In fec tio n  obtained in  Dare was not 
&b e a s i ly  understood as in  C u rtis  where In te ra c tio n  o f fungi was c le a r ly  
ev id en t. E vidently , th ere  i s  an in te ra c tio n  between C, c a s s l lc o la  and 
a t  l e a s t  one o f the  o ther fung i even though symptoms were not observed 
when Inocu la ted  s in g u la r ly .
The reduced amount of in te rn a l  fo liag e  observed in  both C. c a s s l l ­
cola s in g u la r ly  and in  the combination i s  of s ig n ifican ce  because y ie ld  
reduc tion  by the pathogen has been shown to  be c o rre la te d  with the 
amount o f  fo liag e  lo s t  (11 ). The sev e rity  of the symptoms in  these  two 
trea tm en ts  observed in  l c7b were not un like  those observed occasionally  
in  commerical v a r ie t ie s  grown in  Louisiana, Also, the  observations of
C. c a s s l lc o la  overw intering on f lo ra l  p a rts  of commerical v a r ie t ie s  
may be s ig n if ic a n t  in  th a t  a  c o n s is tan t y ie ld  lo ss  may have occurred 
th a t  had not been de tec ted  before these  t e s ts  were conducted.
The Importance of changes in  seed weight and number i s  u n c le a r.
These changes may serve as an in d ic a to r  o f pathogen a c t iv i ty  s ince  
in creases  o r decreases g en era lly  corresponded to  a c t iv i ty  of the
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fung icide  or the  pathogens involved. However, such changes could be 
a response to  o th e r fa c to rs  such as the delayed m aturity  o r physi­
o lo g ic a l e f fe c ts  o f the  fu n g ic id es ,
In  the two years d a ta  presen ted  here y ie ld  increases were re a l is e d  
by the  a p p lica tio n  of each fu n g ic id e , A ll increases were not large  o r 
s t a t i s t i c a l l y  s ig n if ic a n t .  However, the y ie ld  responses o f benomyl, 
fe n t in  hydroxide and thiabendazole were la rg e  enough and c o n sis tan t 
enough to  recommend th e i r  use in  commerical production under proper 
cond itions, Recommendations w ill  have to  be based on economic f a c to r s ,  
the  cu rren t d isease  s i tu a t io n  and possib ly  the  v a rie ty  in  question . 
F u rther in v e s tig a tio n s  of the in te ra c tio n s  between th e  h o st, the 
pathogens, the  fung icides and the environmental v a ria tio n s  are  needed 
to  determine what fa c to rs  in fluence soybean y ie ld s .
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INTRODUCTION
Although the  occurrence o f  b a c te r ia l  pathogens on soybean (Glycine 
max (L) H err.)  I s  world wide, they apparen tly  do not se rio u s ly  l l a i t  
production (7 ) . The a o s t p reve lan t ones In  Louisiana a s  w ell a s  th e  
United S ta te s  a re  Pseudomonas glvclnea Goerper (b a c te r ia l  b lig h t)  and 
Xanthomonas those o i l  v a r. so .jensls (Hedges) S ta r r ,  & Burkh. (b a c te r ia l  
p u s tu le ) .
B a c te r ia l b l ig h t  syaptoas f i r s t  appear as small angular watersoaked 
le s io n s  which even tually  become n ecro tic  and drop out (7 ) . C h lo ro tlc  
halos coaaonly accoapany such le s io n s . Lesions normally occur on th e  
fo lia g e  bu t aay occur on any p lan t p a rt and o ften  coalesce to  fo ra  
la rg e  In fec ted  a re a s . Since cool weather favors development, b l ig h t  i s  
acre  coaaon In  coo ler c lim ates and in freq u en t development In  Louisiana 
I s  normally not too severe .
B a c te r ia l pustu le  f i r s t  appears a s  s n a i l  yellow ish-green a re a s  on 
a l e a f le t  (7 )* A ra ise d  "pustu le" even tually  develops a s  the r e s u l t  
o f  hyperp lasia  and hypertrophy of aeeophyll c e l ls  accompanied by the  
ru p to rin g  o f th e  lower ep id e rau s . Conspicuous c h lo ro tlc  r in g s  (not 
always p resen t)  surround th e  pustu le  in  l a t e r  stages o f  development. 
Pustule development, favored by higher tem perature , coaaonly occurs in  
Louisiana and th e  Southern United S ta te s  on su scep tib le  v a r ie t ie s .
The Impact o f b a c te r ia l  pustu le  as a  major pathogen on soybean has 
been g re a tly  reduced by breed ing  r e s i s ta n t  v a r ie t ie s  adapted fo r  pro­
duction  In  th e  warmer a re a s . R esistan t v a r ie t ie s  such a s  Lee, Lee 68 , 
Lee ?b, Hack, P ic k e tt , P ic k e tt  71, Davis and Bragg a re  commonly grown
*5
i n  Louisiana and have indeed provided an  e ffe c tiv e  naans o f c o n tro l.
However, in  July 1972, Lee 68 which was being grown on th e  Bed 
R iver Valley Experiment S ta t io n , B ossier C ity , Louisiana developed 
symptoms s im ila r  to  those found in  p la n ts  su scep tib le  to  b a c te r ia l  
p u s tu le . A c lose  exam ination of le a f  t is s u e  revealed  a  c e l lu la r  
p ro l if e ra t io n  from the lower le a f  su rface  Id e n tic a l to  th a t  found 
in  su scep tib le  t is s u e .  F u rth e r symptoms o f pustule development in  
c o an e rica lly  r e s i s ta n t  v a r ie t ie s  were not observed during  1972.
During th e  summer o f 1973* pustu le symptoms were observed in  
experim ental p lo ts  of Hack and Lee 68 beginning about the  l a s t  o f 
August on the  N ortheast Louisiana Experiment S ta tio n , S t .  Joesph, 
L ouisiana, A dditional symptoms o f p u stu le  development were observed 
in  a  p r iv a te ly  owned f i e ld ,  which appeared to  be Lee o r Lee 68 near 
A lexandria, L ouisiana, T issue from th ese  f ie ld s  was c o llec ted  and 
preserved by d ry ing .
Research was undertaken to confirm the observations of 1972-1973 
and determine I f  host variation, pathogen variation, or environmental 
factors were responsible for the apparent loss of disease resistance.
REVIEW OF LITERATURE
Host v a r ia b i l i ty  in  re s is ta n c e  to  X. phaseo ll was f i r s t  rep o rted  In  
1924 by Hedges (6 ) and in  1929 by Lehman and Woodside (9) tfio found 3 
l in e s  o f soybean with a  high bu t not complete degree o f re s is ta n c e . 
F u rth e r in v e s tig a tio n s  (3» 6 ) o f the g en e tic  pool d isc lo sed  th a t  a  
se lec tion*  Clemson Nonshatter (CNS) from PI 715&9 esc immune to  bac­
t e r i a l  p u s tu le . In fe c tio n  would occur by a r t l f l c a l  Inocu la tion  in  th e  
s e le c tio n  but development was severe ly  re ta rd ed  with th e  lack  of pustu le  
fo rm ation . R esistance i s  conditioned by a s ing le  rec e ss iv e  gene and 
has been su ccessfu lly  u t i l iz e d  In  the  production o f high y ie ld in g  
v a r ie t ie s  fo r  comnerlcal production in  the  south (13 ).
M ultiple secondary fa c to rs  fo r  re s is ta n o e  In fluence th e  degree o f  
p u stu le  development in  su scep tib le  v a r ie t ie s  O* 4 ) ,  The recessiv e  
gene o f CMS Is  th e  s tro n g e s t found to  d a te . Reports o f fa c to rs  in f lu ­
encing genetic  expression  of th is  gene were not found in  the  l i t e r a t u r e .
Genetic v a r ia tio n  in  the bacterium  has not been rep o rte d . Hedges 
(6 ) repo rted  th a t  v iru lence  o f the  pathogen could be b u i l t  up by 
repeated  in o cu la tio n  to  Hiaseolus sp e c ie s . Chamberlain ( l )  repo rted  
th a t  changes in  pathogen ic ity  by the passage of 3 d iffe ren c e  is o la te s  
through a r e s i s ta n t  h o st were not found. F easte r (3) repo rted  th a t  
p la n ts  grown In  th e  greenhouse were more su scep tib le  th an  f ie ld  p la n ts  
and were su b jec t to  g re a te r  mechanical damage by in o c u la tio n .
F ie ld  re s is ta n c e  in  the  legume, Cyamopsis te tragono loba (L) Taub. , 
to  X. cyamopeidis was repo rted  to  have been broken by exposing th e  
p la n t to  high n itrogen  (10). Short day environment a ided  the  break-
down but th e  in fluence  o f high n itrogen  was s t i l l  ev iden t with long 
days. S in i la r  r e s u l ts  were observed in  the  In te ra c tio n  o f Sesaaua 
ind icua L. with P. Beeaal or X. se sa a l (12).
Reports of influence on yield  due to bacterial pustule have varied 
fToa a 3# yield  increase (8 ) to a 4.3# and a ? to 11# yield  decrease in  
susceptible varieties (5» 13). Hart wig and Johnson (5) reported that a 
3 to 4# reduction in seed size and a snail sign ificant reduction In 
protein content of susceptible lin es was due to bacterial pustule,
Weber (13) found a  seed y ie ld  d iffe ren ce  between r e s i s t a n t  and su sc e p ti­
b le  v a r ie t ie s  o f 4,3/S of which 14# could be a t t r ib u te d  to  reduced seed 
s iz e  n.rwi 86#  could be a t t r ib u te d  to  decreased seed number.
MATERIALS AND METHODS
Media used In Iso la tio n  and growing o f  b acter ia l cu ltures were 
e ith er  commerlcal D lfco potato dextrose agar (H1A) or potato dextrose  
broth (IDS). The FDB was prepared as fo llow si steamed potatoes, 
supernatant from 200 gt dextrose 20 gt KC1, 0,20 gi 0 .05 gl
NaH^PO ,^ 0 .17 g» d i s t i l l e d  water, 1 I..
Bacteria were iso la ted  from t is su e  by two methods. F ir s t ,  sn a il  
t is su e  samples cut from Infected  leaves were placed In a \%  sodium 
hypo chloride so lu tio n  1 min then placed on FDA. Bacteria growing from 
these were subcultured on fresh  p la tes o f FDA. Second, in fected  t is su e  
was ground in  s t e r i le  d i s t i l l e d  water (SDV) with a mortar and p i s t i l .  
Extracted sap was passed through a d ilu tio n  se r ie s  In SDV. At the end 
of each d ilu tio n  a s in g le  loop o f the suspension was streaked onto HUk. 
S in gle  co lon ies were se le c te d  from the h igh est d ilu t io n s . Subcultures 
from both methods were passed througi a second s e r ia l  d ilu t io n .
Inoculum for  assays and pathogenicity stu d ies was prepared from 
e ith er  fresh  t is s u e  or cu ltures growing in  a r t i f ic a l  media. Five to  10 
in fected  le a f le t s  and 200 ml SDV were placed in  a Waring blender which 
had been s t e r i l iz e d  with 2.% sodium hypochloride for  20 n ln , the fo lia g e  
was homogenized for  2 min then transfered to  a s t e r i le  container. Die 
homogenate was allowed to  stand 2 to  4 hrs with frequent s t ir r in g  then 
f i l t e r e d  through four layers o f s t e r i le  cheesecloth . An add itional 
200 ml o f  SDV were added before inoculating p lan ts. Cultures grown In 
PDB were placed on a rec ip ica tln g  shaker for  24 hrs before removal and 
d ilu tio n . Inoculum H)B was d ilu ted  with SDV to  a desired  o p tica l
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density (CD) measured with a Beckman DB spectrophotometer at 650 nm.
P lan ts  se re  Inoculated  by i n f i l t r a t i n g  leaves with p ressure  e je c te d  
d ro p le ts  o f inoculum. P la s t ic  hand sp rayers uhich had an a d ju s ta b le  
nossle  were used fo r  t h i s  purpose. The sp rayer was ad ju sted  to  give a  
coarse dense spray approxim ately 10 inches away from the  nozzle , The 
inoculum was app lied  a t  t h i s  d istance  with a  la te  r i a l  movement a c ro ss  a 
loose ly  h e ld  le a f  u n t i l  moderately watersoaked a reas were ev id en t. 
V&tersoaklng disappeared In  15-30 min. Sprayers o f the  type which could 
be e n t i r e ly  o r p a r t ia l ly  disassem bled where b e s t su ite d  fo r  t h i s  purpose. 
Disassembled sprayers were placed in  \% sodium hypochloride fo r  a  l e a s t  
30 min before use with d if fe re n t  I s o la te s ,
T est p la n ts  were pregerminated in  e i th e r  a  sand-verm icu lite  m ixture 
(1*1 V*V) o r In  p e t r i  d ish e s . Two to  3 well developed seed lings were 
then  tx an sfered  to  4-inch c lay  pots contain ing  u n s te r l l l s e d  f i e ld  s o i l  
mixed with sand and peat moss (1 sandi 1 peat 1 2 s o i l ) .  P lan ts  were
then  grown to  a  d e s ired  age in  the  greenhouse before In o cu la tio n .
A ll experim ents were made In  the  greenhouse, where tem peratures 
varied  from 21 C to  43 C. Light varied  according to  cloud cover car 
amount o f whitewash ap p lied  to  the  greenhouse. Supplemental l ig h t  was 
used to  m aintain  a  16 h r  day and to  supply l ig h t  on days with a  dense 
cloud cover.
The upper th ree  leaves of a l l  p lan ts  were inocu lated  re g a rd le ss  of 
age. An attem pt was made to  Inocu la te  then the  second le a f  from the 
to p  had ju s t  completed expansion. At th is  time the  top  most le a f  was 
p a r t ia l ly  expanded. The th ird  l e a f  from the  top  was completely developed. 
Unless otherw ise s ta te d ,  p lan ts  were immediately placed in  a  m ist
chamber f o r  24 h rs  a f t e r  in o c u la tio n , then  moved to  open greenhouse 
"benches f o r  symptom development. Symptoms were recorded ^  t o  7 days 
a f t e r  in o c u la tio n .
B ffec t o f  L ight on P ustu le  Development
P lan ts  used in  l ig h t  experim ents were in o cu la te d , h e ld  in  l ig h t  
u n t i l  watersoaRing d isappeared , washed w ith ta p  w ater and moved to  t h e i r  
re sp e c tiv e  l ig h t  reg im es. L ight regim es used were a  16 h r  day a t  th e  
tem perature o f  26 C, co n stan t l l £ i t  a t  26 C and constan t dark  a t  26 C. 
L ight In te n s ity  was 1400 f t - C .
B a c te r ia l  popu la tions in  in fe c te d  leaves were determ ined by combining 
se v e ra l d isk s  4 am in  d iam eter from Inocu la ted  a re s  of th e  l e a f .  These 
d isk s  were m acerlated w ith a  s t e r i l e  m ortar and p i s t i l  in  0 ,9  ml SDV.
One in  10 s e r i a l  d i lu t io n s  o f th e  e x tra c te d  sap were made. A volume 0,02 
ml from each d i lu t io n  was spread over one 9 cm p e t r l  d ish  which was 
placed in  a  Incubator s e t  a t  28 C. Colony counts were recorded  4 days 
l a t e r .
S a t lm  o f  F: 3 ld  In fe c tio n
During the  summer o f  1974, com aerlcal v a r ie t i e s  were v i s i te d  and 
checked f o r  p ustu le  development. D iseased sam ples were c o lle c te d  and 
brought to  th e  lab o ra to ry  fo r  m icroscopic exam ination and f o r  assay  to  
su sce p tib le  and r e s i s t a n t  p la n ts .
The s u s c e p t ib i l i ty  r a t in g  used w ith f i e ld  observation  i s  s im ila r  to  
th a t  used by F e a s te r  (3 ) . The r a t in g  was m odified to  the  fo llow ing 
sca le  o f 0 to  5 t 0 . no le s io n s  p resen tt 1 , le s io n s  w ith no p u s tu la r
outgrowthi 2 . le s io n s  sparse w ith sm all p u stu la r outgrowths j 
3 , moderate number o f le s io n s  w ith moderate p u s tu la r outgrowths i 
numerous le s io n s  w ith moderate p u s tu la r  outgrowth) 5 . numerous 
leBlonB w ith excessive p u s tu la r outgrow th.
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RESULTS
R esu lts  o f  197^ F ie ld  Surveys
Symptoms o f p u stu le  development Mere f i r s t  observed Ju ly  19 In  an 
experim ental p lo t  o f Lee 68 being grown on the  Dean Lee A g ric u ltu ra l 
C enter) A lexandria) L ouisiana (L68A7^). Approximately 10# o f th e  p lo t  
was In fe c te d  w ith a  d ise a se  s u s c e p t ib i l i ty  r a t in g  o f 3 (F igure 1 ), 
Greenhouse p la n ts  in o cu la ted  with th e  hoaogenate from d iseased  l e a f ­
l e t s  developed symptoms Id e n tic a l  to  those observed in  th e  f i e l d  and 
to  those  observed on su sce p tib le  v a r ie t i e s  being grown in  L ou isiana.
The p lo t  was r e v is i te d  August 9 . B a c te r ia l  p u stu le  incidence  had 
Increased  w ith a l l  o f th e  p la n ts  being in fe c te d . The d isease  r a t in g  
reaa ln ed  th e  same.
Hie p r iv a te ly  owned f i e l d  near A lexandria was checked c lo se ly  
August 9 (PC74). A few l e a f l e t s  e x h ib itin g  p ustu le  symptoms were found 
near th e  edge o f  the  f i e l d .  These were assayed in  th e  greenhouse and 
were confirm ed a s  b a c te r ia l  p u s tu le . By August 28 t h i s  f i e l d  had 
become approxim ately 60# in fe c te d  w ith b a c te r ia l  p u s tu le . When con­
ta c te d  th e  owner rep o rted  th a t  the f i e l d  was p lan ted  w ith th e  v a r ie ty  
Lee 68 in  1973 and ag a in  in  197^.
D isease symptoms d id  not develops in  the  commerical v a r ie ty  t e s t  
a t  the  N ortheast L ouisiana Experiment S ta tio n  u n t i l  August 12. At t h i s  
tim e th e  v a r ie ty  Lee 7k was found to  be approxim ately 50# In fec ted  w ith 
a  s u s c e p t ib i l i ty  ra t in g  o f  3. I so la te d  p la n ts  o f th e  v a r ie ty  Lee in  
r e p l ic a t io n  I I  were found to  be se v e rly  in fe c te d . Greenhouse p la n ts  
Inocu la ted  w ith th e  homogenate o f samples developed p u s tu le s . Other
Figure 1, L eaflet o f Lee 68 Infected with Xaathoaonas 
tfiaaeoll co llec ted  August 9 a t the Dean Lee Agricultural 
Center, Alexandria, Louisiana.
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e n tr ie s  o f  th e  t e s t  were f re e  from in fe c tio n .
The co n ae rlca l v a rie ty  t e s t  on the Red River V alley Experiment 
S ta tio n  (CVB74) was checked fo r  pustu le  development August 15. R epli­
c a tio n  I I  o f the  en try  Lee 74 was approxim ately y>% in fe c te d , A tra c e  
o f in fe c tio n  was observed in  re p l ic a t io n  I ,  R ep lica tions I  and H I  of 
L bs 74 in  th e  uniform group t e s t  (UGB?4) were a lso  found to  be yy% and 
10#, re s p e c tiv e ly , in fec te d  w ith p u s tu le . The s u s c e p t ib i l i ty  r a t in g  
in  a l l  In fe c te d  re p lic a tio n s  was 3 .5 . Other e n tr ie s  were c lo se ly  checked 
and found to  be f re e  of p u s tu le ,
A s n a i l  f i e l d  repo rted  to  be Lee by the  owner growing near th e  
ju n c tio n  o f Louisiana 1 and 451 (L1451) was found 100# in fec ted  with 
pustu le  August 29. Samples were p o stlv e ly  assayed to  confirm b a c te r ia l  
p u s tu le .
The commerical v a rie ty  t e s t  on the  Burden Research P lan ta tio n  was 
examined September 2 . R ep lica tion  I ,  I I  and I I I  o f Lee 68 were observed 
to  be 50» 30 and 90% In fec ted  with b a c te r ia l  p u s tu le . R ep lica tions I ,
H  and I H  o f Lee 74 were 10, 100 and 100# in fe c te d , re sp e c tiv e ly . R epli­
c a tio n  1 o f Lee was 35% in fe c te d  with b a c te r ia l  p u s tu le . Observations 
were confirmed by greenhouse assays fo r  re p l ic a t io n  I  o f Lee, Lee 68 and 
Lee 74, A ll had a  s u s c e p t ib i l i ty  ra t in g  o f 3.
In  a l l  f ie ld s  v is i te d  th e  in fec ted  p lan ts  were examined fo r  flow er 
and pubescence c o lo r . These agronomic t r a i t s  which a re  used to  p a r t ia l ly  
id e n tify  a  v a r ie ty  were found to  be co n sls tan t with those possessed by 
th e  v a r ie t ie s  in  question .
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R esu lts o f  l i th o g e n ic ity  S tudies
S evera l b ac te ria l co lon ies were iso la te d  from tis su e  c o lle c te d  in
th e  in fe c te d  f ie ld s .  Most of then d id  not cause p ustu les to  he formed
o r induced n ecro tic  re a c tio n s . Colonies s im ila r  in  appearance to  known 
is o la te s  o f X. phaseo ll d id  Induce pustu le  form ation when inocu la ted  to  
t e s t  p la n ts .  These re a c tio n s  were compared w ith those in c i te d  by iso ­
l a te s  o f X, phaseo ll obtained from Dr. J .  D. Paxton a t  U n iversity  of
I l l i n o i s ,  Dr. J .  M. Dunleavy a t  Iowa S ta te  U niversity  and Dr, B. L. 
Keeling a t  D elta Branch Experiment S ta tio n , S to n e v ille , M iss iss ip p i, 
S uscep tib le  t e s t  p la n ts  PI 210 353 and C lark  developed la rg e  
p u stu les  when inocu la ted  with the known I s o la te s  o r with 3 s in g le  colony 
is o la te s  obtained from Lee 68 c o lle c te d  during 1972 from th e  Red R iver 
Valley Experiment S ta tio n  (L68B72) o r 1 I so la te  from Mack c o llec ted  in  
1973 s t  N ortheast L ouisiana Experiment S ta tio n  (MSJ73) o r l  i s o la te  
c o llec ted  in  1973 from the p riv a te  f i e ld  near Alexandria (F073). Re­
s i s ta n t  t e s t  p lan ts  Lee and Clark 63 developed very sm all p ustu les 
( r e s is ta n t  rea c tio n ) when Inoculated  with the  same I s o la te s .  The r e ­
s i s ta n t  v a r ie ty  Lee 68 gave a r e s i s ta n t  re a c tio n  when Inocu la ted  with 
i s o la te s  from Dunleavy, Keeling and MSJ73 and a  v a riab le  re a c tio n  to  
I s o la te s  from Paxton, L68B72 and P073. When a  t o t a l  o f 24 p la n ts  o f Lee 
68 were te s te d  with th e  Paxton i s o la t e ,  21 gave a  r e s i s ta n t  re a c tio n  and 
3 gave a  su scep tib le  re a c tio n . Id e n tic a l  t e s t s  w ith L68B?2 on a  t o t a l  
o f 27 Lee 68 p lan ts gave 2 su scep tib le  re a c tio n s .
R esis tan t re a c tio n  to  Dunleavy, Paxton, K eeling, MSJ73* L68B72 and 
a  L ouisiana Iso la te  from Dortchsoy (su scep tib le ) occurred when 4 p lan ts  
each o f th e  v a r ie tie s  Cobb, Mack, Lee 74, Lee 66, Davis, F o re s t , Dare,
Tracy, Bragg, Cleason N onshatter, P ic k e tt  71, P ic k e tt and Essex were 
te s te d . I s o la te  P073 gave the  sane reac tio n s  with the  exception  th a t  
one su sce p tib le  re a c tio n  In  fou r p lan ts  occurred In  Lee 74, C lark and 
In proved P e lican  give a  su scep tib le  re a c tio n  to  a l l  I s o la te s .
In  th e  assays used fo r  confirm ation of f ie ld  observations of 1974, 
the  norm ally expected su scep tib le  o r r e s i s ta n t  re a c tio n  developed on 
the  re sp e c tiv e  su scep tib le  o r r e s i s ta n t  host with the  fo llow ing 
exceptions* 1 su scep tib le  re a c tio n  on lee  68 when inocu lated  with 
t is s u e  homogenate from L68A74, l  su scep tib le  re a c tio n  in  Lee 74- te s te d  
with U 451 o r with P0?4 t is s u e  homogenate.
When te s te d  on two p la n ts  of each, 9 sin g le  colony is o la te s  from 
L68A74 produced the normal r e s i s ta n t  re a c tio n  in  Tracy, Cobb, F o rest 
and P ic k e tt  71 and the  normal su sce p tib le  re a c tio n  In  C lark o r Iaproved 
P e lican . The re a c tio n s  o f Lee 68 and Lee 74 were v a riab le  with e i th e r  
one o r both o f the  p la n ts  showing a  su scep tib le  re a c tio n .
S im ila r r e s u l ts  occurred with s in g le  colony is o la te s  from UGB74, 
F074 and CVB74. R esis tan t p lan ts  not developing su scep tib le  rea c tio n s  
were Hack, C lark and P ic k e tt 71. A dditional p la n ts  o f the v a r ie t ie s  
Lee 68 and Lee 74 were te s te d  a g a in s t se lec ted  i s o la te s .  The r e s u l ts  
of v a r ia tio n  in  these  two v a r ie t ie s  a g a in s t the s in g le  colony is o la te s  
f ro s  these  lo ca tio n s  a re  summarized In  Table 1.
Influence o f Environment on Pustule Development
R e s is ta n t p la n ts , v a r ie t ie s  Lee 68 and Clemson N onshatter, and 
su scep tib le  p la n ts , v a r ie t ie s  Bienville and PI 210 353» were inocu lated
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Table I t  P lan t v a r ia t io n  found in  Lee 68 , Lee 74 and Mack soybeans
when inocu la ted  with d if f e r e n t  Xanthoaonas p h a seo il i s o la te s  
from Louisiana c o lle c te d  during  1974,
Iso la te *
UGEB74 CVB74
l 2 1 2 3 4 1 2 3 4 5
Lee 68 5R3 4R 3R 7R 4R 9R 8R 6r 6R 7R
IS OS 2S OS OS IS OS IS OS OS
Lee 74 1R 5R 2R 6r 5R 6r 5R 1R 2R —
3S os 2S IS OS OS IS IS OS —
Mack 4R — 4R 4R 4R 4R 4R 4R — 3R
OS — os OS OS OS OS OS — OS
L68A74
1 2 3 4 5 6 7 8 9
Lee 68 9R 5R 14R 3R OR 2R 1R 1R 2R
OS 3S 4S IS 2S OS 13 OS OS
Lee 7^ 6R 6R 10R OR OR OR 2R 2R 2R
OS IS 4S 2S 2S 2S OS OS OS
Mack — — 10R
" — OS
P074 -  p r iv a te ly  owned f i e l d  of Lee 68 near Alwxandrla, L ouisiana. 
UGB74 -  uniform group t e s t  a t  Red R iver V alley Experiment S ta tio n . 
CVB74 -  commerlcal v a r ie ty  t e s t  a t  Red R iver Valley Experiment S ta t io n . 
L68A74 -  Lee 68 a t  Dean Lee A g ric u ltu ra l C enter. A lexandria, L ou isiana.
2 I s o la tio n  t e s te d .
3
Numeral in d ic a te s  the  number o f p la n ts  R in d ic a te s  r e s i s t a n t  and S 
in d ic a te s  su sc e p tib le  r e a c t io n s . Combined number of r e s i s t a n t  and 
su sce p tib le  p la n ts  In d ica te  t o t a l  number o f p lan ts  te s te d .
with e i th e r  th e  Paxton or th e  L68B72 i s o l a t e .  They were p a r t i t io n e d  
In to  th ree  groups and moved to  e i th e r  16 h r  l ig h te d  day, constan t 
l i g h t ,  o r co n stan t dark. P la n ts  placed In  l ig h t  developed the  expected 
r e s i s ta n t  o r su scep tib le  re a c tio n  with re sp e c t to  both I s o la te s  w ithin 
k  days.
P lan ts  p laced  In constant darkness had not developed p u stu les  nor 
c h lo ro tlc  a re a s  although te rm in a l l e a f le t s  developing during th e  time 
period  were s l ig h t ly  c h lo ro tlc . Detached l e a f l e t s ,  when examined with 
a  d is se c tin g  m icroscope, d id  no t have any symptoms o f b a c te r ia l  p u stu le . 
D iffuse pu rp le-g ray  n ecro tic  a reas had developed on both the  r e s i s ta n t  
and su sce p tib le  p la n ts . These areas were q u ite  s im ila r  to  those  of 
beginning lo c a l  le s io n s  in  a  v iru s-h y p ersen s itiv e  h o st com bination. The 
experim ent was repeated  with th e  same r e s u l t s  with these  i s o la te s  and 
w ith the  Dunleavy is o la te .
A dd itiona l experim entation ind ica ted  th a t  i f  p la n ts  were removed 
from darkness 3 days a f te r  in o cu la tio n , pustu le  development occurred  but 
not a s  com pletely as would have in  l ig h t  and more ch lo ro s is  developed 
than  would have normally. N ecrotic a reas  apparen tly  were masked by the 
c h lo ro s is .
When p la n ts  were placed in  l ig h t  a f t e r  6 days in  to ta l  darkness 
extrem ely sm all p u stu les , i f  any, occurred. N ecrotic a re as , which had 
enlarged  and were much darker than 3 day o ld  le s io n s , ceased to  increase  
in  a rea  and became ash white in  the c e n te r .
The n e c ro tic  reac tio n  was not dependent on the presence o f X, p h aseo ll. 
L ea fle ts  inocu la ted  with SDW o r a non-pathogenic Xanthomonas spp , de­
veloped th e  id e n tic a l  re a c tio n . The re a c tio n  did not appear to  be
H a l te d  to  th e  inocu lated  p o rtio n  of the  l e a f l e t .
Attempts to  determine th e  b a c te r ia l  population  in  inocu la ted  leaves 
he ld  In  constan t l ig h t ,  i6  h r  l ig h t ,  o r  constan t darkness were not 
su c ce ss fu l. Enough d a ta  was obtained to  s ta te  th a t  the  b a c te r ia l  
population  in  leaves he ld  in  constan t darkness d id  in c re a se . However, 
experim ental r e s u l ts  were no t c o n s ls ta n t enough to  determine i f  th e re  
were d iffe re n c e s  in  b a c te r ia l  populations in  leaves held  in  l ig h t  or 
dark .
N itrogen was applied  a t  r a te s  o f 1 , 2 and 3 ml o f  1 M (NHj^NO^ 
per pot con ta in ing  3 p la n ts  each of e i th e r  Mack, Lee 68, Lee 7b o r 
C lark 63 , When inocu lated  with the  Paxton i s o la te ,  a  r e s i s t a n t  
re a c tio n  was observed with a l l  v a r ie t ie s  except Lee 68 and Lee 7b 
where only 3 p la n ts  a t  random were su sc e p tib le .
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DISCUSSION
Field observations and corresponding greenhouse assays confined  
the prellmaxy observations of bacterial pustule development in re­
sistan t commerlcal soybean varieties. This Is the f ir s t  report of 
such an occurrence.
Failure of varieties with the CN5 gene to remain resistant could 
be due to four p o ssib ilitie s  t l)  Genetic variation has occurred in  
the pathogeni 2 ) genetic variation has occured In the hoetj 3 ) 
environmental factors are operating on either or both the pathogen and 
host to Induce a compatible reaction! 4) any combination of these 
p o ss ib ilitie s .
Although some Isolates appear to Induce the susceptible reaction  
while others do not, genetic variation would not be the complete 
solution since no single iso la te was found that would consistently  
induce the susceptible reaction in a normally resistan t host.
The ratio of susceptible reactions to  resistant reactions in  Table 
£ is  almost I 16 in Lee 68 and almost 1 *3 in  Lee 74, This does not 
approach the required number of susceptible plants in  a population to  
give the 50-1003* Infection observed in  the f ie ld . Hack which was found 
Infected In the fie ld  did not exhibit a single susceptible reaction in  
the greenhouse. In addition, Feaster (3) indicated that greenhouse 
grown plants tend to be more susceptible to Infection, Seed of the 
varieties could have been contaminated with susceptible material but 
such a p osslb lity  Is unlikely since agronomic characters were the sane 
as those of the registered variety descriptions.
Environmental factors were Inadequately studied with th is  research. 
The fa ilu re of pustules to develops in the absence of lig h t is  quite 
sim ilar to the situation  described by Smith and Kennedy (11) in  which 
the degree of bacterial blight symptom development depended on the 
quantity of lig h t Inoculated tissu e received.
The quantities o f nitrogen supplied to resistant plants did not 
appear to  increase su sceptib ility  but may have not been high enough to  
predispose the plants to  su scep tib ility . Plants showing the susceptible 
reaction in  the greenhouse as well as plants In the fie ld  did not have 
an extraordinary amount of nodulation so a high level of nitrogen Is 
unlikely to be the predisposing factor.
A recent report (2) that X. phaseoll was consistently isolated  from 
leaves o f soybean plants Infected with Feronoepora nanshurlca (Haoua.) 
Syd. nay explain the presence of the bacterium in  samples collected for  
assays. However, the fungus would have to predispose surrounding 
tissu e before pustules could develops to the extent observed.
Slnoe no single factor has been indited as a reason for lo ss of 
resistance, i t  i s  lik e ly  that the proper combination of a l l  p o ssib ili­
t ie s  is  required before the resistance is  lowered or overcome. This 
precludes a noxe through study of a l l  factors, especially environmental 
factors.
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